Adenoviral gene delivery for HIV-1 vaccination.
The AIDS epidemic continues to spread throughout nations of Africa and Asia and is by now threatening to undermine the already frail infrastructure of developing countries in Sub-Saharan Africa that are hit the hardest. The only option to stem this epidemic is through inexpensive and efficacious vaccines that prevent or at least blunt HIV-1 infections. Despite decades of pre-clinical and clinical research such vaccines remain elusive. Most anti-viral vaccines act by inducing protective levels of virus-neutralizing antibodies. The envelope protein of HIV-1, the sole target of neutralizing antibodies, is constantly changing due to mutations, B cell epitopes are masked by heavy glycosylation and the protein's structural unfolding upon binding to its CD4 receptor and chemokine co-receptors. Efforts to induce broadly cross-reactive virus-neutralizing antibodies able to induce sterilizing or near sterilizing immunity to HIV-1 have thus failed. Studies have indicated that cell-mediated immune responses and in particular CD8+ T cell responses to internal viral proteins may control HIV-1 infections without necessarily preventing them. Adenoviral vectors expressing antigens of HIV-1 are eminently suited to stimulate potent CD8+ T cell responses against transgene products, such as antigens of HIV-1. They performed well in pre-clinical studies in rodents and nonhuman primates and are currently in human clinical trials. This review summarizes the published literature on adenoviral vectors as vaccine carriers for HIV-1 and discusses advantages and disadvantages of this vaccine modality.